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(57) Abstract: The present invention provides a method for comparing and determining the gene expression level, which is 
important in disease-related gene screening, clinical early diagnosis as well as medicine development. Biologicalluminance 
process characterised in quantitative analysis was used in the present invention to compare the gene expression level of different 
individuals or samples and to search disease-related genes. The method of present invention included: (i) After tagged by proper 
method, the mRNA from different sources were mixed equally, then used as substrate of PCT; (ii) PCR amplification was 
performed with primers corresponding to the various resources of the genes and primers specific for the genes; (iii) the 
sequences were analyzed by bioiuminescence analysis process, in which, resources of genes were represented by various bases 
and the expression level of genes were represented by signal intensity. 
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'ft:jt,iis-g-ii«iii:sis(PCR)WiSiJ: (im^mm^^mm&tfi^m^mm^^i^^mmnfCRrm: (m) 



wo 2004/01513 



m 




mRNA 6^^;^^4^^^mRNA i^M"^/^ ^^i) ;^^S^:Sl 

mRNA 6^^iti:3^■5^^:^^^^^J.@6<^^^fe,)lf!^^0^8■I;s.'S■^;t 

f0]^;fsi#^ Pi|;tb^i!4iiJ:^^^/fe>i€?^^^ DNA ^#6^ 

it it -^'J ^ ^ ^ ^ 6t 1- 0 >j^^ ^ ^1 H 1 1 

Northern ^p^*'^'. RT-PCR i'J^-^''''\ 
( microarray ) 

Northern ^ iiL':kA^^ii(j:^ik , ij^jfl i^lt>^^#t^->^^ 
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RT-PCR )^A^^ mRNA^#^j^ DNA ># , M^Mi>^^^'\^ 
^\^^^ ^f^^^^n PCR , ^'J^^%^ DNA ^ 

( Body Mapping 

9^]-^^ff'^ (Serial Analysis of Gene Expression, SAGE 

^^m^ cDNA ?iJ^#n«at6^itj5!(L^^4, Jl^Jr^H:^, 3.t^ 

'iil^-te;S|^II|;t"f (bead) cDNA ^M^^''^^^ 

^n^, DNA^^Ji^^, i^j5'J;&p>V4^;r 

5Nf'f4-^cr DNA A B (■^e.jJf? Liker-A ^ Liker-B) , ^'ft 

ns 1*1 (#ie,i|) ^/jMt 9~12 

Linker-A B *^^-lp^>t%^, 
A (Linker A t 6^^^) ^51^^ B ( Linker-B t^^^) 
ii#PCRrit, PCR/^^^t't'^^^-S-0#:^•l^#■^e.. #;^Jiil 
l*l-fe7S^# PCR/^i^-fe7#J^'l't 4 cDNA 
i^#>^ii:#Alir, #>hJ^lirt^^ 10-50 ^^m^iS^)^^, ^ 

i^m^if^^^m^j^Lit^, T$i')k§im:ft^Mm:^^ cdna 6^ 

^?.J, '(ax>ft*'(;5i^^lL^, J-^'ft^T^^^', I^J^^^^^^^ 
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^^)^ cDNA, #ii^#p'Jrt6^ mRNAll.:^^^^ cDNA^t-^^L^ 
>|i^^i'J^ 10- 30 >h>S^^>f i^jU-f SNP i^4tt ^^^^ 

■t>\±fi0, A^^^, ^^n^^, yf^tmzAM, m 

^M^ii^A-^&'t^^^i^^'ikm^M^A (ppi) 

J^^^^^m^'i^MT, ■h^ilP/^S.^m dNTP, 
^^^dM^^i.}l^^J^0., ^^^^J^^^^-iit^ PPi 4^ 

^^f^^m.^.^^:.^ (ATP sulfurylase) i^m^^^ ^ T ^^^^ ^ 
^^H-^ (ATP); t^it^il ( lucif erase ) #^-b#>^ T. ATP 4 
ititt ( luciferin) ^^^^^^f ( PMT ) 

(CCD) ^rSJi-J. ^-f it'ft^5i>l^ PPi 6^*AiEtb, 

>fSit ^ «^ J.-^^ J^bi^^i^ 6^ ^ il ^ii t . 

(a) #:TiIsIilt^^'ft^t#^t;M[^ (mRNA) ;^it^6^^>t# 
^^^^m^SLM (PCR) 
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PGR ^Jf; 

^^^^|5l#^^|ta 6^>S^J.^-^M^6^fI#, -^-^?Ii^>R,^-# 

#^ PGR (RT-PGR) •;i-^J^^^i# DNA (cDNA) ^IH'I'J'Ii 
i*l-^i|#^-^;^<.it^-^JLfi^>'t^, ;^i^#'I^itg&^ (adapter) ^ 
^ If] 6^ mRNA ii.;^;r^|S] 6*1 adapter; f— ^:^r^^: 
#'t^^^^J5^'^t'All#6^W^^'J4^I5]i!tJf,6^ mRNA ^5t, 
#*>J^^— ^ cDNA,^ S'^-^^T-^-^iNri^^^^J^^^'Jfi^lS^?!*^ 
^nS-^Y^ (^JiMcDNA) 6^-^^, S'fl^^i^E^'JJ. 

mMk^X, ff-*J^^-<l€ cDNA, ^^?\i^5'^ 
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a 8 AM ^-^t^^^^^^^M^ PPi m^i^'^m:^^ 

;^X^M^}i^^^f-i3.A: (D -^i^ii^. cDNA 
(2) ^fiy^^^^^mii^ cDM, ^ ?CK ^i^i^^^; (3)^ 

^ - ^ A:i!^'f^^ PGR r ^ it i 6^ ^ 

cDNA, ,fi7X;r>^'T^ PGR ^I^b-fFiir^t. ^JL^^^^-^^^ 

cd^k^^a^^}^^^, ii^PGRr^t; (2) Mn:^^m^±^0' 
I^^M'A-^ mRNA4^^, f^^^^^f cdU^A, cDNA^— 

m^^A, 5'^ii(]mij^^:^^^;^^'\Mi-^M^ cDNA 

•Mo cd^ik^AZ^, #it DNA^^#i^^^, PCR^iffi^ 

?Ii^ii#PCRr^; (3) 5' 4SI;t>5^^>^^'J6^J.gl#^'ri 

mRNA^^ff3t#cDNA^-#-M.^^^, ^t?l^t^4^ 
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:^j^^/^n^i^^M^^^^'^^^^^M, ^^'^^^^ CDNA ^t'-^fc 

M^l # ^ t >f ^ ^ 

^^m^M^', ^t-f^^^^^^^'^^ mRNA 

iti±:ftc»T^>*-:*^^llit-S 6^6^. ^P-?^ PCRr^ti^r, ^ cDNA( PGR 
^^-ffl^^T P|l*J'hil*l-t;7^^-fe7*J cDNA ^^J^-^ DNA itS& 

m^^i:^^^n-k ^^n-^ cDNA pcr r 

mRNA ^^:|ii|l>^ Gibico TRI20LLS-Reagent™i^^'j 

1. cMk^^u^U^r i^^n^ cDNA#a^p^^H'J4-) 

1 ^ig ^n-k ^^n-^ ^ mRNA 0.5 ng 

01igo(dT)n-is , 5.5 ^1 HaO, ^^^^i^i), cDNA ^ — M.-^ 

j^-i^^'J:^ (Gibico Super Script™ Preampl if icat ion System 
for First Strand cDNA Synthesis), O'CT'f^iS- 10inin;#, 
iJo/^^^^^-!^iti)v^^^ (4 Hi 6^ 5 ^^^'A ( I ), 2 ^il ^ 
0. 1 M SLm.^m^, 1 nl 6^ 10 mM dNTPs, 2 |il H,0 ^ 1 ^il ¥j 
200 U/nl ), 42X:T'{?^>^ 50min, ^'^^n'CyW^^ 

15min, ^^.^^^'i' lOX:, 

.^Jiii..g.>!3i';a'^;&t3i-#;^A 10 lal 10#i|:^S$M.>t>^. 
70 Hi HjO, 1 nl 1 mM dNTPs >t^^>^, SOU l^'^Sl I, lOU DNA 
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3€#S^, M.¥t-^^^ 2U RNase H, , >|5E. lOiCT 

2hr, t^^'f- 7QX:r^'^ 15min, it'i^^^?? cNDA 

#tJiii^>j-|-^6^ cDNA>il>fe 150 nl, ;iDA 10 ^-P^^'J'fi i*I 
Mbo 1 ( 200 oM Tris-HCl (pH8. 5) , lOOmMMgClj, 10 mM 

DDT^fp lOOOmMKCl ) 20 ^1, 3?cl|^>m7jc 30 ^1 , 150 ^il. 

60 U 6^F|L^J'hti*)i7i| ^/'o I, ^ 37t: ^^^T^ia>g.>^ — 
^^Jiit^sr-*^ Mbol P|L*j.l4i*)-fe;!7S|#jS.^ cDNA-k;7#J^ 5'^^* 
^4^4^^ "ctag" ^'^^#DNA3t@e,^4^;f@i|:#, 

3t. "Y" ^ DNAitSi^* 2 4^'gp:^.i#6<>^M;^, "a" 
6t 5'sS&^^f>(Ei5'J4-:i^@^i^i^,, 5'iB&>f -l-^r^isilti jft'^ 
^^Jl^^, M>M^^]r-n; # "b" 6^ 3'^iS^, ?P^# "a" 

;r;5:#, n pcr r^t^/SiN-, M "b" r-^^^^^^Ajk, 

i^m'kn^A, ^^']^ "gate", 3'^^ 

:^j5>J^ DNA3tS&||-A^-Bi^i«^j51J^@i|t^^, k^^M B, '^'fn 
6^EJ5'Ji^;l:M "a" 6^ 5'i«^^^, ^^^Jf-^Un^, 

^itmU-kii^ «a» ^, ^^^'Jii?: 
P-1: 5'-ccc cac ttct tgtt etc teat cagg ege ate aet eg-3' 

iSL?-2 ^^Stmn-B^ "a" *>^^-J^: 

P-2: 5'-cac etc teat ttct ccc tgtt gacg ogc ate aet eg-3' 
itS&^-A jfp-B^6^ "b" ^^m, MP-i^^, ^^n^: 
P-3: 5'-gatccg agt gat gcg ct aag-3' 

A 6^Sm cDNA i^>g.t . 10 pmol ¥i P-1 ^ P-3, 

B cDNA ^;^t;^A 10 pmol 6^ P-2 ^ P-3. :lf-^;f 
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pH7. 6 6^ Tris-HCl, 6. 5 mM MgCl:, 0. 5 mM ATP, 0. 5 mM DDT ^ 
2.5%f:6#-^>*-800, 4 TO'C^^-^T, JS^jiL 10 min, 
161C. ;*aAT4 DNA i^#g|, >jfe 16rT^>^ 2h. 
4^7&T-# PCR ^^^^^#0 

3. PCar^ cDNA P|LfM!ig|i5>t^^#.^6t^J-^ 

A ^ B 6^ cDNA Pg.*'j'Iil*J-fc;3i|>)t^^itgi&||6^3^#/^ 
^f-f:-;^^, PCR>^,gL6^;^#. ^>latg&ll 5':^-lp^i(7 PCR^ 

>S?U^, ?Pii7 P-1 ^ P-2 t^tlt 21 ^^J.M^6^?I# ( ^X 5'^ 
•H-#)>a'^#, #:^^'Ji5^ MP-1 ^ MP-2. ;^;^hi^:^ P53^|i| t 
6^-|g:^?'J#;J&##.|^?Iife, ie.>f? GSP, #JL>^ 5'iS&;^^J^Tif- 
(biotin) ^^-t^ MP-1. MP-2 ?fp GSP 'JSl^^^^^ PCR 

xji. 10 nl PCR^;^-;.^^i^t > 1 ^l. Ipmol, 

^>f }kM} pH8. 0 6^1 20 mM Tris-HCl, 50 mM KCl, 0. 2 mM dNTPs 
^ 1. 25 U DNA ^-^Sl-. ?CKSijk-^^A: 94V 30s, 58X: Imin, 
72'C 30s, 0iM 30 iL^#S>j6^j/^i^A^i^^#ie.6^^ 
M DNA, ^^-^^iliM/^'g-^Mtt ( streptavidin) 
( Dynabeads M280 ) -f T>g.>Si 30 min, J^M^/^ ^ 5 mM 
Tris-HCl, pH7. 5, 0.5 mM EDTA, 1. 0 M NaCl, f^^J^i^^^P?^ 
0.1 M NaOH ^>&, J^M 5 min, H'^i^^"^. -^^^H'^^H' 
>g. ( 5 mM Tris-HCl ( pH7. 5 ), 0. 5 mM EDTA ?fp 1. 0 M NaCl ) t 
Tt/'#;H?i^>:<^^ A ^ B 6^ DNA 

^Jii*.#.#.DNA#/p( #JS!fL 3 t 25mMMg** 
^ 5 mM Tris ( pH 7. 7 ) 6^^^^, #^^iJ;&pA 5 pmol 6^ MP-1 ^ 
MP-2, 94*C 2min ^ i] J-^>^. 1 ~ 5 ^il ;^7vSiJ 50 ~ 

100 nl ^ PPi •«'J^#>jl>£^;g., dOTP jfa dCTP, ddGTP 

^ddCTP, M^'^^n^^^fX^, it^fm^J^M. dGTP Bt^/r#'f* 
"fi^^^^^'M A A^^^^ii*, ;&P7^ dCTP H ^Jf^'it-fiSi^^ 
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PPi !»'J^#>^>S.-^>^M^;J&: 0. lMTris-HAc(pH7. 7), 2 mM 
EDTA, 10 mMMg(Ac)2, 0. 1%^^^ ( BSA ), ImM DTT ), 

3 iM 5' -^^^tiM.^^=^a?S) , 0.4 mg/ml ^Zj^^^^'^m 
(PVP), 0. 4mM|tifc^, 200 mU/ml =.^^Jl^^^i.^^tS|, 2U/ml 
^-^^I^^XSL-^^lil ( apyrase ), lU ^f^^^'j^^Ltfii DNA ^.-^il 
Klenow, 

f ^^'Ji^-^^i5^^ dNTP i dNTP !^^:>^#Jl^;5fe^::^-T>S;^; 

Bt, dNTP i^, ddNTP ^.^^^^^f'A ( ^.M-f ) 'A^^0-'^o ^ 

it*— ^I'f (CCD). 

4g 4 ^^;!al6^;f^^t . ^^'J^f'A dGTP ^fa dCTP -f dNTP 
##&?fp PPi ^J^^^J^^^'^^^^^At i^T^^vEIJtbt » ^ 
^J.^t dGTP jfp dCTP Jiif:>^Jife.6^Ji^^>i4t^*'>^, J^j^/^ dL^^t-^ 

1 ^^i^^^ A^i^#, B 6^ mRNA, ^^'J^^ 

# cDNA, ;^;&>l?l PH-l'J'hiSl Mob I ij**] , 

t t . ;iPA 1 ~ 5^1 PCR r^t 

^J^i^J^U?-!. MP-2 ^;^@,EI6^^^S GSP 
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i^AjiL, Gsp 5' ^^^i^^^i-^, ^"^^m 1 mn^:^ 

vk^^^^ DNA, 96 ^Lt ^#-^'>^t;*''A;t@^*^ 

MP- 1 MP- 2 yli^^^^m^SLM^^\^> '^m:^\i:n^^n 
1. 

2. -I'j^^j: 

^.^-f dNTP ^ ddNTP IJ:>^J<k.;fBii: , ]i!^:-;i^Jt^^ 96- 

iS'J^at, iii±fh%^j:#>^'f*^t^i^^6^r dNTP 
;*a-^^#X>^>gI>i^t . >^&M,^^^r, dNTP ddNTP ii^A^Jt 
9b^^^^/^J^M, JS^0.^M PPi |L=.^^J5^^>i9iti[^>fti|( ATP 
sulfurylase ) it^j^^t^M T^^t^^^^t^ ( ATP ), ATP 4 ^ 
^■t^^^tm^Jfl^iii^^o ^^#^^^5- (CCD) il^^ 
-ftiff (PMT) M.^^^M^m96 ^AM^l^^^i^J^^ff. 

^f- dATP A ATPfi^ll'f^^J^, f*:!-;^, ^•3i!'J;^/'4./^* -f ^u, 
dATP dti^-f^ti^ dATPas -R^, -Ja^J^^^^^*' . ^Jl!^ 

itiL^ft^ dATP. 

4 P-1 jfp P-2 "cag" ^ "gac" ilt^^f-J. IH ^ ^ T 
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A "g". "c" ^ "t" dm? ^'MJf, -^>/f ^>^itit;i'p;^^^ dNTP 

PPi m:^ykAt^l^^^*^'}^^ DNAiiS&^A^t 

^ (PCR ^^^\^^) iti\^^y-k^X-n^)^n^^J^^^\&-^^ 

( 1 ) cgat; (2) gcat; ( 3) agct; 

(4)gact; (5)cagt; (6)acgt; 

^ UT? ^Yit^^^ m? M/^mi^^: dTTP, dGTP. dCTP, dTTP 

m^^^nr^M.n ( ^;5fe'^ij i ), ^t^^—^ dNip jjii;^^, 

->h 96 :?L;&a#^, g| dNTP t;^Af<J>g.>^-;<fe. t . 

100:*., m^is^^^^^^^¥jm:^^^, ^^Mif^^i^ 

# 6t #: ^ 5^ ^ M fit # ^^'J ^ vt^-^^ ^ ;»Lla , n?^^iSL^ 

^^^T ;t>>t>*^3i!'J;t 100^#^, ifn;$^'}i:^t- 
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m^^'^^^^u'^^^i cDNA ii^^j^b^'jr^it; (2) ^^^ajyEZ 

mRNA^^, J^;^#i4#cDNA>^, cDNA ^ -#-^^^^>^ , ;*p 

P-1 ^ P-2 fi^lt 23 >h>«*.^ 5'3S&-H-# ). cDNA^i^.^>#, 

6^ 1- g| ?I (GSP) E ^'J -^^ 6^1 ^ ^ (I^ ^ ^ 

-^.J 1 MP-1 ^f«'MP-2)#>&?li^ifi:# PCRr^,^T#^^^^ 
1. 

5, PPi #>1^3i!'J^^t ^^>^^^^^^^^^^ 
(apyrase) H ii^ M S^^-t'^l^'^ 

^_jf.|,-5j-|SjB^l^^dNTP?fp ATPd^S^ "=.^^l^^^^^i^", 
■f^, M^^—^ dm? ^ , It— dNTP :f 

n^^^t^t^'M:^ ATP 1l^^^]^^^m^%%, Mi^/^^i^Y-^ 

dNTPii,^^^ dNTPBt, ^ ATP/^^6t^t-?-55>t.^T4t*j.^^'|ijl£ 

m ^ o 

;i^^^^m^-^t^^^}^'^^^M^ PPi m:^'^'^'^]^ 
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^ m ^ ^ 

(a) ^X-m^M^^t^t^m^Sk (mRNA) ^ it ^ 6^;5r-;i-# 
iZ.^, ^-t'^^, ^^^^m^jSLM (PCR) 

(b) ^4^il-l^i|5Ljf>;fi|)ft>^6^|f|i^jft»l.gI#:^.I±fIi^5i:# 
PCRr^; 

(c) ^:i.i^^>t^#^'»J^;f 

Utt*^ mRNA; H^T^ I^J^Ft^^^t 6t 1^1 -^l^^^f^ l^l d^-ft^il^ 
^^Mn^$z^^^ 

4^E«'J-S-i|t#jL0 6^:;5r^, ^— ^t^sr-;*: mRNA ^ 

PCR (RT-PCR) ^#Ji?,)«.^i# DNA (cDNA) ^ F^^J 
'f^l*I^S|#^-^^3ti-^;l6^;i^, >^it#'l±itSe.^ (adapter) 
^^^i$,^,r-m^n¥j mMAii^tX-^^ adapter; ^— #;5r>^: 
#f ;r^^^M''^?li^^W^J5'J4^|s]^^,6^| mRNA 
^f-J^^-^^ cDNA,;^ 5'^'|';t4;S^iIt^^,;teJ't>^>^^'J6^4i^?l# 

^cDNA) 6^4-^, 



IS 



wo 2004/015lfl^r ^^PCT/CN2003/000648 

mRNA^^, ^MA^-'^cdM, ^^^\^ 5'^ 

^ "Y" ^6^^;fil, -^;F:i#, M^S.^^^, ^-^^^m 4 

|i] i!t i^, ^ # ^ A-^t 41 ^It S ^ I§1 ^ # ?'J J-lig/^ ^ I§1 6^ 

^^Ik (PPi ) 

4i£>^i^/>»fi^. "^'ft-^y^" A^^^^ 1 PCRrJt/'#6^-fM 

/^^^'Ji€^;^o^^'^^M.M^^ (dNTP), i?, ^-'^^^K.M.fL^t 
^^(ddNTP), i<.'b'fn6^*'f>«4#, .jit DNA|^^i|6^'ft^T, ^M" 
;&p dNTP ^ ddNTP iL'S'fn6t^'f^t4^-^^^i^hBt, ^^tit.^^^l^'^ 

PCR f^iihM^^^^f^^, *t "i^3®#:^rj^'' ^^^^^^ 
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wo 2004/01513^^ ^^PCT/CN2003/000648 



(biotin)#-?5 PCR ^^—^^\^, fi^^^ ^^y^M4-^^^ M-t. 

PCR t 6^ PPi, i±i^J6^ dNTPs jfpi±#'j6^?|i^>#, 
^^#7 (d^pSSB), 8i^#>g>>EL. 
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